ABSTRACT Long-distance dispersal (LDD) plays an important role in many population processes like colonization, range expansion, and epidemics. LDD of small particles like fungal spores is often a result of turbulent wind dispersal and is best described by functions with power-law behavior in the tails (''fat tailed''). The influence of fat-tailed LDD on population genetic structure is reported in this article. In computer simulations, the population structure generated by power-law dispersal with exponents in the range of À2 to À1, in distinct contrast to that generated by exponential dispersal, has a fractal structure. As the powerlaw exponent becomes smaller, the distribution of individual genotypes becomes more self-similar at different scales. Common statistics like G ST are not well suited to summarizing differences between the population genetic structures. Instead, fractal and self-similarity statistics demonstrated differences in structure arising from fat-tailed and exponential dispersal. When dispersal is fat tailed, a log-log plot of the Simpson index against distance between subpopulations has an approximately constant gradient over a large range of spatial scales. The fractal dimension D 2 is linearly inversely related to the power-law exponent, with a slope of $ À2. In a large simulation arena, fat-tailed LDD allows colonization of the entire space by all genotypes whereas exponentially bounded dispersal eventually confines all descendants of a single clonal lineage to a relatively small area.
T HE importance of long-distance dispersal (LDD) for the distribution and evolution of organisms has long been recognized and was acknowledged as early as 1859 by Darwin (Darwin 1859). Until recently, however, population genetic and evolutionary studies have concentrated mainly on short-distance dispersal that is easier to measure but nonetheless has important consequences for local population dynamics. Owing to better methodology for assessing LDD and increased awareness of its importance, interest in it has risen again in the last 15 years (Nathan et al. 2003) .
LDD plays an important role in colonization of islands (Cain et al. 2000 and references therein; Gittenberger et al. 2006) , in range expansion (Cain et al. 1998; Clark 1998) , and in the rates of population expansion and spread of epidemics (Shaw 1995; Kot et al. 1996) . However, LDD is rare and difficult to analyze in detail in the field. Modeling of LDD has thus become an instrument to investigate its importance in evolutionary and ecological processes. One example is the range expansion of oak trees to the north during the postglacial recolonization of Europe. LDD plays an important role in explaining the speed of the expansion There is an ongoing debate about what kind of dispersal kernel, the function that describes the probability that a propagule will be deposited at a given distance, is best suited to describe LDD. Several studies have modeled LDD of insects or seeds by a mixture of two exponential dispersal distributions, one with a short median dispersal distance and one with a very long one (e.g., Nichols and Hewitt 1994; Bialozyt et al. 2006) .
Inferring true dispersal curves from small, winddispersed biological objects like spores or pollen is difficult. Measured dispersal distributions are frequently leptokurtic or fat tailed, meaning that they have greater density in their shoulders and tails than a Gaussian distribution with the same variance (references in Kot et al. 1996) . Many pollen dispersal data are best fitted with an inverse power-law function (Bullock and Clarke 1
